The CLEO II detector is used to search for the production of y q states in two-photon interactions.
I. INTRODUCTION
The decay of the y 2 to light hadrons does not proceed exclusively through two gluons. Instead the quarks may radiate a third gluon, transforming the originalpair &om a color-singlet P-wave to a color-octet S-wave state. Heavy quarks do not easily radiate a gluon, and so the three-gluon decay width is suppressed by a factor of order v2 where v is the typical heavy quark velocity. However, the angular moment»m barrier suppresses the annihi}a-tion of aP-wave state into two gluons by a similar factor of v . Therefore the decay of the g,2 into light hadrons proceeds via comparable amounts of two-gluon and three-gluon intermediate states.
In order to extract the two-gluon width of the y,2 from the total hadronic decay width, the color-octet contribution must be subtracted. This color-octet contribution is independent of J, so should be equal to the total hadronic decay width of the g,i, for which the color-singlet decay to two gluons is forbidden by angular momentum conservation. In this way the two-gluon decay width of the y,2 can be determined from the hadronic decay widths of the X.2 and X.i by I'(y, -+ gg) = I'(g, m hadrons) -I'(y, m hadrons) . (2) Using the value of I'(g,~-+ hadrons) calculated by subtracting the radiative width I'(y,~~p J/@) [2] from the total width [3] it is possible to obtain a prediction for the two-photon branching &action of the y, 2. This branching ratio is predicted [1] to be B(y,2~pp) = (4.1 + 1.1 + 1. 5) x 10 4, or equivalently I'~~= 0.82 +0.23+ 0.30 keV where the 6rst error is &om uncertainties in the experimental inputs, and the second error is an estimate of the theoretical uncertainty [4] . This paper reports a measurement of the cross section for the production of y 2 in the two-photon interaction e+e~e+e y,2. The g,2 is observed through its decay to J/Q and a photon, with the J/vP identified in its decay to e+e or p+p . The theoretical cross section scales linearly with the two-photon width of the y,2, so it is possible to extract the two photon width by comparing the calculated cross section with the observed cross section.
Section II gives a description of the detector, particle identification, and event selection criteria. The Monte Carlo simulation is exposed in detail in Sec. III. Section IV gives the results of the cross-section measurement and the two-photon width, and a discussion of the uncertainties in the analysis. Results are summarized in Sec. V.
II. SELECTION OF g g CANDIDATE EVENTS
The CLEO II detector [5] 
III. MONTE CARLO SIMULATION
A two-photon MC simulation based on the formalism of Budnev [6] is used to generate y,z final states. The cross section can be expressed as a s»m of four twophoton cross-section terms and two interference intensities, each depending upon the diferent polarizations of the photons. The interference terms vanish when integrated over azimuth. Of the remaining four cross-section terms, three involve at least one longitudinally polarized photon. These contribute only if at least one photon is ofF mass shell. Since we require that the scattered e+ and e are not observed, both photons are predominantly near the mass sheO. Thus only the cross-section term involving two transversely polarized photons contributes, and the total cross section is then related to the two-photon cross section by where C is the 77 1»mi»osity function and W is the two-photon invariant mass.
Transverse photons can produce y,z particles with helicity 0 or 2 only. The helicity 0 state has zero twophoton partial width [7] in the nonrelativistic approximation. For this reason only the g term representing the cross section for y,2 production of helicity 2 is significant. 0++ is determined [8] ++A A (sin28' cos2$')(]. -cos 8*) +3AiAp(sin28' cosp')(sin8'cos8' -sin8' cos 8') .
8' is the angle of the photon direction relative to the photon-photon collision axis in the rest frame of the g,2, while 8' and P' define the positron direction in the J/Q rest frame relative to the J/Q direction of motion. The decay amplitudes for helicity 2, 1, and 0 have been measured [9] 
IV. EXPERIMENTAL RESULTS
In order to measure the cross section for e+e e+e g,z, the mass difference spectrum is studied. The mass difference is defined here as 6 = mi+ i-~-mi+ i-- Fig. 4 along with the signal. The sidebands are a good match to the background over much of the plot [10] . In order to reduce the impact of statistical fiuctuations in the sideband mass difference distribution, the distribution is fit using a function of the form f(q) = Aq e +v where q = (Em -D). The four parameters A, B,C, and D are determined using a ma&@mum likelihood fit.
Detector acceptance and efficiency of the analysis cuts are estimated with a MC simulation. The signal is fit using the shape of the MC distribution. [ll] to be much less than 1%.
These eKects, added in quadrature with the previous systematic error, give a systematic uncertainty on the two-photon width of 24%. With these additional systematic uncertainties, the two-photon width of the y,2 is determined to be 1'» -- 1 (2) . I'(g, q m hadrons) is derived by subtracting the radiative width I'(y, g~p J jg) [2] from the total width [3] to obtain I'(y, 2 The first uncertainty is statistical, the second is systematic, and the third is the contribution from theoretical uncertainties.
V. CONCLUSIONS
In summary, we have measured the cross section for the production of the g 2 in the process e+e~e+e g,2 to be o'(e+e~e+e g,2) = 5.5+1.6+1 3 pb. This implies a two-photon width for the g,2 of I'~~= 1.08 +0.30+0.26 keV. These results were obtw'ned using J/Q form factors in the two-photon propagators, and the assumption that only transversely polarized photons are significant in the production of the y,2 state.
